Influence of TSH on uptake of [18F]fluorodeoxyglucose in human thyroid cells in vitro.
Recent clinical evidence suggests that positron emission tomography with fluorine-18 fluorodeoxyglucose (FDG-PET) is more accurate in detecting thyroid carcinomatous tissue at high than at low TSH levels. The aim of this study was to determine the influence of TSH on FDG uptake in human thyroid cells in vitro. Monolayers of human thyroid tissue were cultured after mechanical disintegration and enzymatic digestion of samples from patients undergoing surgery for nodular goitre. The purity of thyroid cell preparations was ascertained by immunohistochemical staining for the epithelial antigen KL-1, and their viability by measuring the synthesis of thyroglobulin in vitro. The cells were incubated with 0.8-1.5 MBq FDG/ml uptake medium for 1 h. FDG uptake in thyroid cells was quantified as percent of whole FDG activity per well (% ID) or as % ID in relation to total protein mass. This experimental protocol was subsequently varied to study the effect of incubation time, glucose dependency and TSH. Furthermore, radio-thin layer chromatography was used to identify intracellular FDG metabolites. FDG accumulated in the thyroid cells linearly with time, doubling roughly every 20 min. Uptake was competitively inhibited by unlabelled glucose and decreased to approximately 70% at 100 mg/dl glucose compared to the value measured in glucose-free medium. FDG was intracellularly trapped as FDG-6 phosphate and FDG-1,6-diphosphate. TSH significantly increased FDG uptake in vitro in a time- and concentration-dependent manner: Cells cultured at a TSH concentration of 50 micro U/ ml doubled FDG uptake compared to TSH-free conditions, and uptake after 72 h of TSH pre-incubation was approximately 300% of that without TSH pre-incubation. TSH stimulates FDG uptake by benign thyroid cells in a time- and concentration-dependent manner. This supports the clinical evidence that in well-differentiated thyroid carcinomas, most of which are still TSH-sensitive, FDG-PET is more accurate at high levels of TSH.